Background: Although much attention has been given to increasing the number of health workers, less focus has been directed at developing models of training that address real-life workplace needs. Makerere University School of Public Health (MakSPH) with funding support from the Centers for Disease Control and Prevention (CDC) developed an eight-month modular, in-service work-based training program aimed at strengthening the capacity for monitoring and evaluation (M&E) and continuous quality improvement (CQI) in health service delivery.
Background
Strengthening health systems is critical for achieving the global aspirations reflected in the Millennium Development Goals and other efforts to improve health outcomes [1, 2] . Key among the efforts to strengthening health systems is the development of a committed, well-prepared, skilled, and knowledgeable public health workforce [3] . This can be achieved through training health workers to increase their knowledge and skills to provide quality health services. However, conventional training programs have not paid much attention on the role of skills building in health systems strengthening, or where this has happened; training programs have tended to focus on the theoretical rather than practical aspects of taught courses [4] . In addition, the tendency to bring health workers to centralized locations for training often causes serious disruptions in service delivery at facilities serving the most vulnerable populations [5] . Moreover, failure to reinforce skills and knowledge transfer by addressing other performance factors (such as work environment, organizational support, clear expectations and feedback, and motivation to reinforce proper attitudes and habits) have continued to hamper the effective application of newly-acquired learning in the workplace [4] [5] [6] . In addition, most training programs involve training of 1-2 individuals from an institution yet effective implementation of what is taught requires a multidisciplinary team working together as part of the health system [7] . These challenges suggest a need to implement alternative training programs that allow for interspersing acquisition of knowledge and skills with application in the working environment.
With this background in mind, Makerere University School of Public Health (MakSPH) with support from the Centers for Disease Control and Prevention (CDC) initiated an 8-month training program aimed at strengthening the capacity of health workers through work-based training. The main purpose of the training was to offer a training model that allows for knowledge and skills acquisition with greater involvement of other institutional staff for continuity and sustainability while causing minimum disruption to work processes. This approach makes the training to be contextual within the work place, using locally identified needs or gaps for hands-on training [4] . As Boud [8] noted, the defining characteristic of work-based training is that working and learning are mutually reinforcing since they take place concurrently. Learning is influenced by the nature of work and, in turn, work is influenced by the nature of the learning process that occurs [8] .
Our work-based training program was modeled along the same principles as the CDC's Data for Decision Making (DDM) program [9] , the Master of Hospital & Healthcare Administration program in Ethiopia [10] and the in-serve capacity building program for family health in Brazil and Chile [11] . In tandem with these programs, our training program emphasizes implementation of an in-service projectbetween training modulesthat necessitates the application of acquired skills to address significant health problems in the trainees' place of work and mentoring of participants by experienced mentors. Mentors, including institutional supervisors at the place of work, serve not only as role models, but provide professional advice, feedback, and general support during the implementation of selected projects. This model is also partly related to the FETP principle of 'learning by doing' through its emphasis on work-based training [4, 12] , and provides a clear example of how the FETP approach can be adapted to health systems strengthening in resource limited settings. However, unlike the FETP where trainees spend 60-70% of the training period in the field [12] , the focus of our training program is building institutional capacity through training of individuals (who are full-time employees) at a particular institution, and addressing organizational challenges through hands-on training.
The purpose of this paper is to share our experiences in implementing a work-based, in-service training model aimed at developing and strengthening the capacity/ competences of health workers to deliver quality health services in Uganda. The experiences shared in this paper are based on our interaction with the trainees during the course of the training, visits to the work-place where trainees are based, and analysis of routine program data (including basic demographic and background training information collected from the trainees at the time of registration, and documentation of Fellows' progress and projects). A comprehensive evaluation of the impact of this program is in the pipeline and is thus not the focus of this paper, which mainly addresses the training processes.
Methods

Setting
MakSPH is one of the four Schools of Makerere University College of Health Sciences, a constituent College of Makerere University in Kampala, Uganda. The mission of the School is to improve the attainment of better health for the people of Uganda through public health training, research and community service while its vision is to be a center of excellence providing leadership in Public Health. The training program described in this paper was implemented by MakSPH-CDC Fellowship Program based at MakSPH.
Program context
The main objective of the Fellowship program is to provide systematic public health training focused on increasing the number of professionals equipped with program leadership and management skills to implement health programs, strengthen and/or replicate successful health interventions, as well as enhance the sustainability of health programs in Uganda. Established in 2002, the program initially focused on the long-term Fellowship program; a 2-year, non-degree, full-time program that is offered to Ugandan nationals with a Master's degree in health-related fields. The MakSPH-CDC Fellowship Program has been described elsewhere [13] . In the long-term Fellowship, individuals are placed at other organizations (not their original work place) for apprenticeship. However, there was growing interest in training individuals within their work place in order to link acquisition of knowledge and skills in leadership and management to addressing specific contextual institutional management-related problems. Furthermore, many organizations could not afford to have their staff away from work for such a long period. This led to the emergence of this modular, work-based training program. It was developed to offer an alternative training approach which allows trainees to identify priority problems within their work places and implement simple, but focused projects meant to address them.
Work-based training program
Initiated in 2008, the work-based program is an apprenticeship training program in which trainees ("Fellows") work closely with academic mentors (selected from MakSPH faculty and the training team) and institutional supervisors to accomplish specific tasks while continuing with their employment. Trainees are most often fulltime employees who are given time away from their jobs to attend the face-to-face interactive portion of the program and return to their posts for the practicum component. To facilitate effective implementation, MakSPH-CDC Fellowship Program signs a Memorandum of Understanding with the head of each institution whose staffs have been selected to participate in the training. This acts as a form of commitment for both institutions to support the trainee with respect to attendance of face-to-face sessions, project implementation, and mentorship support as required.
The program is offered in two tracks: monitoring and evaluation (M&E) and continuous quality improvement (CQI). Twenty four trainees from 12 institutions (i.e. two trainees per institution) are admitted per course to insure continuity in the event that one of them drops out of the program and to enhance involvement of other institutional staff. Trainees are encouraged to work with other people as part of a team. The focus on M&E was informed by the realization that many institutions still face challenges in producing data of sufficient quality to permit the regular tracking of progress in improving and scaling-up health interventions [14] . On the other hand, the focus on CQI was based on the realization that while modern approaches to improving quality are increasingly used globally [1] , their adoption remains sporadic in most developing countries, Uganda inclusive [15] . As Leatherman et al. [1] have pointed out, demonstrable improvements in quality of health care, coupled with sound monitoring and evaluation systems may in fact encourage greater investment in health systems strengthening by increasing donor, population and governmental confidence that resources are being used more effectively and efficiently.
Training approach
The program is offered to mid-and senior-level managers, coordinators and supervisors who can influence systems and improve management processes and leadership practices within their institutions. Trainees participate in short face-to-face sessions (for a maximum of two weeks at any time) at MakSPH and return to their institutions between modules to try out what they have learnt in class, thereby minimizing boredom and workplace disruptions. The training is arranged in three modules that are spread throughout the 8-month duration of the training. The first and second modules run for a period of two weeks each while the third module runs for one week ( Figure 1 and Table 1 ). The first module introduces trainees to the concepts in M&E or CQI. It prepares them to start thinking about a problem or gap within the organization that they intend to address as part of the training. This constitutes the trainees' handson 'project'. After the first module, trainees return to their place of work to concretely identify and refine their projects, working jointly with other institutional staff as part of a team. Working as part of a team in problem identification helps to increase ownership of the project and builds the capacity of other institutional staff to use similar processes in solving related problems in future. Trainees' projects should address existing priority institutional work-related weaknesses or problems and should be implemented within the mandate of the institution. The projects are reviewed and cleared by the institution's leadership and this increases prospects for project continuity and scale-up to other units. Trainees have up to one month to identify and refine their projects before they return to MakSPH to attend the second module.
During the second module, trainees from each institution present their proposed project to a team composed of Fellowship program staff and trainers at MakSPH who review the projects prior to full proposal development. Trainees continue to engage in face-to-face interactive sessions during the second module and finalize their project proposals before they return to their institutions.
Between the second and the third module, trainees have up to six months of project implementation time and receive up to $2500 (two thousand five hundred dollars) from MakSPH-CDC Fellowship Program to support project implementation. This money is channeled through the institution account. Depending on need, institutions supplement this budget to facilitate trainees to implement changes needed to achieve set targets. Only one project is supported per institution and trainees from the same institution work together on the same project as part of a team.
At the beginning of each training program, pairs of trainees are assigned academic mentors. An academic mentor is a member of staff of MakSPH or one of the facilitators whose role is to facilitate, guide, and support the trainee in problem identification & prioritization, proposal development, project implementation and report writing. At each institution, one staff, usually the head of the institution, or the head of the department to which the trainees belong, is designated as an • Presentations institutional mentor. The institutional mentor facilitates the trainees' learning by providing them with permission to attend the face-to-face interactive sessions, topping up the project grant if needed, and by supporting ownership and institutionalization of the project implemented. During the course of the training, trainees receive onsite and off-site supervisory support from the academic mentors and from Fellowship program staff. This support is maintained till completion of the training. Currently, no post-training follow-up support is provided to the trainees; an area that is being evaluated. At the end of the project, trainees return to MakSPH for the third module. Trainees present progress reports on the projects implemented and receive guidance on how to communicate the project results including report writing and presentations. Trainees write and submit final project reports that describe the status of the project at the time, the improvements achieved, lessons learned, challenges experienced and those that still exist, as well as any plans for scaling up lessons learnt/best practices identified. In addition, all trainees participate in a dissemination workshop organized by the Fellowship Program to share their project reports with other stakeholders. The workshop is attended by institutional representatives, alumni trainees, facilitators, mentors and other stakeholders.
Monitoring and evaluation of the program
As part of the training, trainees receive up to three onsite visits to check on the progress of project implementation and assess the level of project integration into other institution's activities. During such visits, discussions are held with the management of the institution with regard to the support available to the trainees to complete the projects and any prospects for scale-up/ continuity of project activities initiated by the trainees beyond the current unit/department where they are based. As part of the routine visits, mentors and program staff discuss issues pertaining to the challenges experienced by trainees during project implementation and how the trainees tried to resolve them. If any major challenges still exist at the time of the visit, these are brought to the attention of management. These visits continue until the end of the training period. At the final dissemination workshop, a trainees' representative makes a presentation on the benefits that accrued from participating in the program, the challenges experienced during the training and through project implementation; how these challenges were minimized, and any prospects for project sustainability at institutional level. After the dissemination workshop, exit interviews are administered anonymously to obtain additional insights and trainees' reflections on the program. Some of these insights have been reproduced in this paper.
Results
Overall, 143 trainees were admitted between 2008 and 2011. Of these, 120 (84%) trainees from 66 institutions completed the training successfully ( Figure 2 
Project outputs/outcomes
Altogether, trainees implemented 66 projects (32 in M&E and 34 in CQI) between 2008 and 2011. These included projects aimed at strengthening M&E systems; improving data management and reporting; improving performance tracking systems; reducing the proportion of clients who missed scheduled clinic visits/services; improving tuberculosis (TB) diagnosis and treatment; and streamlining client appointment systems, among others ( Table 2 and Table 3 ). Nearly half of the M&E projects (14 of 32) were on strengthening of M&E To reduce the patient waiting time to receive ART services at the clinic from six hours to four hours so as to improve quality of health care services at the clinic.
• The average waiting time at the ART clinic reduced from 348 minutes to 220 minutes, a 36.8% reduction in overall clinic waiting time.
• Specifically, there was also a 42.4% reduction in waiting time at the Clinician & Laboratory stations (waiting time reduced from 257 minutes at baseline to 148 minutes at the end of the project) • Improving data management and quality of data collected (7) Project title: Improving quality of HIV/AIDS and related data at a District Local Government
• Improving the reporting system (4) Aim:
• Strengthening health data & information management systems (2)
• Improve completeness of in-patient reporting from the district to the Ministry of Health from 53% to 85% & out-patient reporting from 84% to 100%
• Improve timeliness of reporting from the district to Ministry of Health from 75% to 100%
Project time-frame: September 2010-Feb 2011
Key Outputs:
• In-patient reporting completeness improved from 53% to 82.8%
• Outpatient reporting completeness improved from 84% to 96.5%
• Timeliness of reporting improved from 75% to 80%
• Improved district ranking in national district league 
Continuous quality improvement
Reducing proportion of clients who miss scheduled clinic visits or services 10
• Reducing waiting/turn-around time for clients to receive HIV prevention, care and treatment services (5) Project title: Reducing patient waiting time for clients attending the ART clinic at a regional referral hospital
• Reducing the proportion of clients who miss their scheduled clinic visits (2) Aim: To reduce the patient waiting time to receive ART services at the clinic from six hours to four hours so as to improve quality of health care services at the clinic.
• Improving availability of staff on duty to provide ART services (1) Project time-frame: September 2008 -February 2009
• Decreasing the proportion of patients lost to follow-up (1)
Key Outputs
• Improving tracking of clients' medical charts (1) • The average waiting time at the ART clinic reduced from 348 minutes to 220 minutes, a 36.8% reduction in overall clinic waiting time.
• Specifically, there was also a 42.4% reduction in waiting time at the Clinician & Laboratory stations (waiting time reduced from 257 minutes at baseline to 148 minutes at the end of the project) Improving data collection, management and reporting 06
• Improving HIV care/ART/OVC data collection & reporting (2) Project title: Enhancing Data Management by improving the client identification system at a local NGO
• Improving the data management system (2) Aim: Improve data management through improving the client identification system
• Improving the quality of program reports (2) Project time-frame: October 2010 -March 2011
• The proportion of client charts with one consistent identification number increased from 11% to 100% during the project period
• The proportion of clinic charts with two numbers decreased from 61% to 0% Improving TB diagnosis and treatment 04
• Improving Tuberculosis (TB) treatment success rate (1) Project title: Reducing the proportion of TB suspects bringing less than 2 sputum samples at a local NGO
• Improving TB diagnosis among persons living with HIV (1) Aim: To increase the proportion of TB suspects bringing 2 sputum samples from 40% in November 2009 to 90% by April 2010
• Reducing the number of TB suspects bringing less than 2 sputum samples (1)
Project time-frame: November 2009 -April 2010
• Reducing patient waiting time to initiate TB treatment at a Regional Referral Hospital (1) Key outputs:
• The proportion of staff with skills in effective message development and delivery increased from 45% at baseline to 75% at the end of the project
• Staff employed a multi-channel approach in the delivery of messages systems, reflecting a critical need for strengthening M&E systems in Uganda. Thirteen of the CQI projects were on interventions aimed at reducing the time patients take to access services as well as ensuring timely reporting (e.g. submission of reports from the district to the Ministry of Health) while the remaining 21 projects addressed other bottlenecks in health service delivery including decreasing the proportion of patients lost to follow-up in ART and TB programs; improving tracking of clients' medical charts; improving TB treatment completion rates;
and improving the procurement process for ART supplies, among others. At the final dissemination workshop, and through exit interviews, majority of the trainees expressed appreciation for the program and emphasized that their skills and competencies were enhanced as a result of participating in the training, as the following quotations suggest:
"The quality of Orphans and Vulnerable Children (OVC) data collected during and after the project has Table 3 Summary of projects implemented by medium-term fellows, 2008 -2011 (Continued)
• General enrolment into psychosocial groups increased from 47% to 87% by August 2012
• Proportion of male partners participating in PMTCT activities increased from 21% to 30% • Trained 16 model mentor couples to provide outreach PMTCT services in the community • Built capacity of psychosocial groups to support community members in coping with the effects of HIV/AIDS
• Strengthened referral systems between the community and health facilities.
Improving access to Prevention of Mother-to-Child Transmission (PMTCT) of HIV services 02
• Improving access to comprehensive PMTCT services at a Regional Referral Hospital (1)
Project title: Improving linkage to PMTCT at a private-not-for-profit hospital
• Improving linkage to PMTCT care at a private-notfor-profit hospital (1) Aim: To improve linkage to PMTCT for HIV-positive pregnant mothers attending antenatal care services from 40% to 70%
Project time-frame: August 2011 -January 2012
Key outputs:
• Proportion of HIV-positive pregnant mothers linked to PMTCT increased from 40 to 78.2%; 95% of these mothers got ARVs
• Time for provision of PMTCT services at the antenatal care clinic declined from 7 to 4.5 hours
Other CQI-related areas 04
• Increasing the proportion of eligible clients initiated on antiretroviral therapy (ART) at a government health center in Jinja district (1)
Project title: Increasing the proportion of eligible clients initiated on ART at a government health center in Jinja district
• Improving the procurement process for ART supplies at a local HIV/AIDS Initiative (1) Aim: To increase the proportion of eligible clients initiated on ART from 26.7% in August 2008 to 75% by January 2009
• Improving ART adherence assessment at an HIV clinic at Mulago Hospital, Kampala, Uganda (1)
Project time-frame: August 2008 -January 2009
• Improving efficiency and quality of home visit services at a faith-based hospital in Kampala, Uganda (1)
• By April 2009, all eligible and pending clients attending the clinic were initiated on ART
• ART logistics orders were made timely and no stock outs were reported during the project period
• Two clinic days were established with each clinic designated to see 25-30 patients per day compared to 60 patients before the project: this increase the client-provider interaction time tremendously improved; the errors are very minimal compared to the period before the project" CQI trainee.
"Knowledge and skills of community lay persons improved since they can now meet deadlines. Before 40% could report by the date of submission today 90% do submit their reports on time each month. . ." M&E trainee.
"We were able to increase the proportion of clients who received their initial CD4 screen test (base-line). Many of them were old clientsas old as one year in the palliative system" CQI trainee.
"The organization has a better understanding of M&E and appreciates why the organization has been unable to track results" M&E trainee.
Discussion
Our experiences suggest that hands-on, work-based training can be a useful model for strengthening health workforce capacity/competence for improved health service delivery. This approach can also directly address existing challenges in strengthening health systems at the work place. Our training program builds trainees' capacity to critically analyze work and management processes as well as systems through the initial face-to-face interactive sessions. Thereafter they have an opportunity to actually identify, implement and evaluate projects meant to improve the quality of health services provided by their institutions, albeit using M&E and CQI as the foci. The trainees' competences are further augmented through the off-site mentorship support that they receive during the whole training and implementation of their projects. Greater institutional involvement and commitment from the start of the training (e.g. through signing a Memorandum of Understanding) combined with creation of implementation teams at the place of work [7] has been found to increase project ownership and support the scaling-up of new health interventions. An important aspect of our training approach is the use of the modular nature of training that allows participants to return to their places of work after each faceto-face interactive session, thereby reinforcing theory with practice through enhancing hands-on learning. This allows the trainees to learn from familiar environments and to address real work-place problems that hamper effective delivery of services. There is also minimization of work-place disruptions since the face-to-face sessions are short (not more than 2 weeks). Similar approaches have been used to strengthen health workforce capacity in several countries including The Gambia [16] , Nicaragua [17] and Liberia [18] .
Our experience has shown that facilitating health workers to acquire the right competencies, for instance, in M&E and CQI, through engaging their institutions to provide them with the necessary support, including financial support and permission to be off duty to attend classes, can contribute to improvement of health service delivery within a short time. Because the project grant from MakSPH was channeled through the institutions, this increased institutional involvement and ownership of the implemented projects. The implementation of the project at the trainees' work-place also increased prospects for sustainability because it offered additional opportunities for other staff to learn on the job as well as be motivated as project implementation progressed [18] . It is important to note, however, that despite the existence of these pointers of success, we have not yet evaluated the long-term impact of this training approach, although this is something that we intend to do in the near future.
Challenges experienced during implementation
The implementation of the training program faced a number of challenges. For instance, it took some time before institutions could appreciate this type of training that required trainees to implement a project at the place of work. While the projects were meant to improve the skills and competences of trainees as well as enhance service delivery, some institutions viewed them as "trainees' projects" that diverted staff from implementation of other organizational activities. In order to address this challenge, the fellowship program arranged to communicate the requirements to the institutions prior to enrolment of trainees. These preliminary discussions enabled the institutions to appreciate the program from an early start and to commit themselves to supporting the trainees in implementing their projects. This also increased the completion rates over time.
In addition, there was a problem of some of the trainees dropping out of the program before they completed the training. Our assessment shows that majority of those who did not complete the training either took jobs with other institutions mid-way through the training or were laid off by their respective institutions prior to the end of the training. This happened because our earlier approach did not involve full engagement of the institutions before trainees were enrolled. We have since instituted mechanisms to improve training retention, including conducting employment verification checks with potential trainees' institutions prior to enrolment and admitting trainees from institutions that have shown clear understanding of the program and which commit themselves to support the trainees to undertake the training. This has improved our overall retention rate as evidenced by the increasing retention rates with each year of intake.
We realized that some of the trainees got absorbed into their routine duties and responsibilities on returning to their places of work, and this resulted in delayed project implementation particularly in those institutions that had not fully appreciated the work-based training. To address this problem, support supervision visits by program staff and/or mentors were arranged, and involved meetings with the senior management team at the trainees' place of work, and the project teams working on the hands-on project selected by the trainees. This helped to get back the trainees on course and allowed project implementation to proceed as scheduled, and to check on the steps taken in institutionalizing the work-based problem-solving approaches. Follow-up support coupled with face-to-face facilitation after the training event has been found to be essential in assisting trainees to translate theory into practice [7, 19, 20] as well as increase staff confidence and morale, and informing trainers of potential weaknesses in the curriculum [19] .
However, due to the fact that the program relies mainly on MakSPH faculty and external facilitators to provide on-site supervision to the trainees, sometimes planned support supervisory visits do not take place as expected. This is because majority of the faculty are also engaged in teaching and supervision of graduate students while external facilitators (who are not employees of MakSPH) tend to be too busy to afford time off their work to travel to the supported institutions as part of on-site support supervision. This has affected the number of times that facilitators could meet and interact with the trainees during project implementation. To minimize these challenges, facilitators are encouraged to make at least one supervisory visit to the institutions during the course of the training, and trainees are encouraged to keep in touch with their academic mentors through email and telephone contacts. In addition, program staffs make at least one supervisory visit to the supported institutions in the course of the training in order to assess progress in project implementation, interact with project team members and the senior management team, as well as assess the level of institutionalization of project activities. Such institutionalization plays a key role in the continuity of project activities initiated [7] , and hence improve project sustainability. In future, the program intends to work with some of the program alumni to increase the pool of supervisors who can assist in supporting trainees working with institutions that are based in their respective regions.
This training is currently fully funded by CDC, which raises sustainability challenges in the event that CDC pulled out. However, this training model has got certain features that can be adopted with minimal costs to ensure sustainability: 1) No stipend is paid to the trainees since they continue to earn a salary at their place of work; and 2) The focus is on the institutions; supported institutions or individuals may be able to pay tuition for the training in future. This would cater for the training costs, which are largely facilitator fees and coordination costs while the institutions cater for the cost of the projects which are intended to address gaps in their organizations. Several institutions provide additional funds to support the Fellows' projects. This would be similar to the FETP programs where institutions are not given funds for implementation of projects. Our future plan is to seek formal accreditation from Makerere University so that the program is offered as a post-graduate program of the University, and we anticipate that this will increase prospects for its sustainability.
Finally, as already noted, 8 out of every 10 trainees on the program were drawn from the NGO sector. This presents a missed opportunity for improving service delivery within the public health sector, considering that inadequate skills and competencies in monitoring and evaluation among public health workers continue to hamper effective health service delivery [14, 15] . To address this challenge, we have made deliberate efforts to enroll targeted district local government staff, and staff working with government ministries, departments and agencies. We hope that this approach will help to increase the number of public health sector employees enrolled on the program. In addition, we are in the process of developing a formal training, mentorship and support supervision program for district-based staff to improve M&E systems at district level, given that M&E systems at district level are not functioning effectively, yet districts serve as a center of focus in Uganda's decentralized health service delivery system.
Limitations
The work presented in this paper has got several limitations. This paper does not include data on the longerterm impact of the training on institutional capacity, Fellows' competencies and sustainability of the Fellows projects. The more rigorous formal evaluation of the impact and cost of the program is in plan. However, this paper provides useful experiences and process information that can inform other related programs.
Conclusions
The modular, work-based training model strengthens the capacity of the health workforce through hands-on, reallife experiences in the work-setting and improves institutional capacity, thereby providing a practical example of health systems strengthening through health workforce capacity building. This model can be replicated in other settings in sub-Saharan Africa with similar health workforce capacity challenges.
